Impact of estradiol on insulin signaling in the rat heart.
It is well known that variation in the concentration of estrogens affects insulin action. In this study we examine the impact of estradiol (E2) on insulin signaling in the rat heart. Ovariectomized female rats were treated with E2 6 h prior to analysis of basal protein and mRNA content of insulin signaling molecules, and additionally with insulin 30 min before the experiment to delineate E2 effects on phosphorylations and molecular associations relevant for insulin signaling. The results show that E2 decreased insulin receptor (IR) tyrosine phosphorylation, while it did not alter IR protein and mRNA content. E2 administration did not change IR substrate 1 (IRS-1) protein content and tyrosine phosphorylation, while decreased mRNA content and increased its association with the p85 subunit of phosphatidylinositol 3-kinase (PI3K). E2 decreased protein and mRNA content of IR substrate 2 (IRS-2), while did not change IRS-2 tyrosine phosphorylation and IRS-2 association with p85. The increase of IRS-1/p85 is accompanied by increase of p85 protein and mRNA levels, and by stimulation of protein kinase B (Akt) Ser(473) phosphorylation. In contrast, Akt protein and mRNA content were not changed. In summary, although in some aspects cardiac insulin signaling is obviously improved by E2 treatment (increase of p85 mRNA and protein levels, enhancement of IRS-1/p85 association and Ser(473)Akt phosphorylation), the observed decrease of IR tyrosine phosphorylation, IRS-2 protein content, and IRSs mRNA contents, suggest very complex interplay of beneficial and suppressive effects of E2, both genomic and non-genomic, in regulation of heart insulin signaling.